Functional significance of Aurora kinase A regulatory interactions with p53-ERα complex in human breast cancer cells.
Aurora kinase A (Aurora-A), a proto-oncogenic mitosis-regulating serine/threonine kinase, is frequently overexpressed in human breast cancer. While the kinase has been shown to cause functional inactivation of tumor suppressor protein p53, which binds estrogen receptor α (ERα) and downregulates its transcriptional activation function, significance of Aurora-A overexpression on p53 regulatory interactions in breast cancer cells has not been investigated. We describe in this report functional consequences of Aurora-A phosphorylation of p53 tumor suppressor protein on its subcellular distribution and binding with ERα that may be important in downregulating the transcription of p53-responsive growth inhibitory genes and development of resistance to DNA damage-induced apoptosis in Aurora-A overexpressing human breast cancer cells. Our results demonstrate that while estrogen activates Aurora-A expression in ERα-positive cells through ERα-GATA-3 signaling cascade, Aurora-A forms a ternary complex with p53 and ERα. Phosphorylation of p53 by Aurora-A sequesters the protein in the cytoplasm and enhances its interaction with ERα, thus repressing the transactivation functions of both p53 and ERα. These findings have significant clinical implications and suggest that prolonged estrogen exposure-mediated Aurora-A overexpression may be directly contributing to deregulated proliferation and resistance to DNA damage-induced apoptosis in breast cancer cells.